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Abstract 
There has been much debate over the optimal format for scales, particularly in regard to two key issues 
- the labelling of points and the overall length of response scales. This paper reviews the evidence regard-
ing the advantages of different scale types and lengths, and provides guidance as to what scale types 
suit different research objectives. Using a direct comparison of 400 responses on 5-point and 11 -point 
scales to the same question, by the same people, we examine some of the important differences previ-
ously found and then illustrate the impact they have on data quality and useability. Our conclusion, based 
on past research and our own analysis, is that longer, balanced and unlabelled scales offer the maximum 
flexibility and reliability in the majority of cases. 
Introduction 
The market research industry is constantly seeking to increase the level of sophistica-
tion and rigour in both data capture and analysis, with the aim of benefiting clients 
with more cost -effective and meaningful research findings. Increasingly, the focus is on 
providing clients with knowledge and strategic advice, not just information. Changes 
in approach and focus, such as improvements to questionnaires and methods, are 
often resisted though, because in breaking with past methods clients lose the ability 
to make direct comparisons with past findings. 
Any change therefore needs to be assessed in light of the impact it will have on 
comparability. With this in mind, this paper looks at two aspects of the advance in 
questionnaire design - the move towards using longer (e.g., 11-point) scales and the 
move towards labelling all points on a scale. The purpose is to examine the evidence 
for the advantages of such improvements and, most importantly, to give guidance on 
what should be considered when deciding which type of scale to use for a particular 
research project. 
Given that the objective of all research is to ensure that any information collected is 
both valid and reliable (Myers, 1999, Wittink and Bayer, 1994), this paper investigates 
which scale types best meet these objectives. By addressing issues such as the 
comparability of different length scales, we aim to assist market researchers and their 
clients in determining whether "improvements" to questionnaire design will, in fact, 
help them better achieve their research objectives. 
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There are two generic types of scale - verbal scales and numeric scales - and almost 
unlimited versions of each type (Myers, 1999). Table 1 outlines the variables that con-
stitute the major differences between scales and illustrates that in the construction of 
any scale, a number of decisions will impact on how effectively the scale can capture 
valid and reliable information (Myers, 1999, Wittink and Bayer, 1994). 
Table 1. Variables impacting on scale types 
Verbal Scales Numeric Scales 
Usually between 2 and 7 paints 3 or more paints (with few exceptions) 
Only on the extremes. They act as anchors which 
convey the meaning of the scale and therefore vary 
On every point depending on objectives. E.g., 
Extremely Satisfied - Extremely Dissatisfied 
Strongly Agree - Strongly Disagree 
Labels on the positive side of the scale mirror labels on 
the negative side of the scale 
Yes/no Yes/no 
Ordinal or Interval "Assumed" interval 
The decision to use a particular type of scale, however, can be based on a number 
of criteria, including how applicable the scale is to the meaning of the question, how 
easily the respondent can interpret and respond to a question and, probably most 
importantly, how readily the scale lends itself to the analysis techniques required for 
the objectives to be achieved. Largely these questions can be answered by under-
standing what level of information a particular scale will generate. 
Typically, the level of information captured by any scale falls somewhere in-between 
the definitions of ordinal and inteNallevel data. Of the two, inteNallevel data provides 
a higher level of measurement precision, permitting nearly all mathematical operations 
to be performed (Hair et. ai, 1998) and therefore researchers should measure variables 
at this level if the objective is to manipulate the data using multivariate statistical tech-
niques. However, there is a great deal of contention about what scale characteristics 
actually represent inteNal level data. It has been argued that even in the case of a 
numeric scale" ... it is difficult to defend the values 1 to 7 on a 7 -point scale as rep-
resenting inteNal level of measurement, but such rating scores do seem to provide 
more than merely ordinal information" (Kiess and Bloomquist, 1985: 103). That is, the 
7 -point scale is difficult to defend as inteNal because we cannot be certain that the 
psychological distance from pOint 1 to point 2 on the scale is the same distance as 
from point 3 to point 4 (Riquier, Kennedy and Sharp, 1996). There is even less cer-
tainty about the equidistance of inteNals when the scale is labelled (see Figure 1). 
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Figure 1. Comparison of the interval nature of different scale types 
Scale 1 - labelled end pOints 
Very Poor 2 3 4 
I I I I 
Scale 2 - fully labelled, balanced 
veryrOor PJor Neiter GIOd 
Scale 3 - fully labelled, unbalanced 
P10r Ft GIOd Very IGOOd 
This figure illustrates how each of the points on three 5-point scales (which were all 
intended to achieve the same objective) can have quite different meanings. Even 
though each of these scales measure four intervals, it is clear that the corresponding 
intervals on each scale are of different distances (eg. Very Poor to 2 ( Very Poor to 
Poor ( Poor to Fair). While there is strong correspondence between the first two scales 
because their anchored ends are the same, there is little relationship between scales 
two and three, even though they are both verbal. 
Analysis of the linearity of scales, performed by Shinn (1974), lead to the conclusion 
that both types of scale (verbal and numeric) are definitely non-linear relative to per-
ceived magnitude. Kiess and Bloomquist (1985) point out though, the information 
represented by a numeric scale is "more than merely ordinal" because it displays 
a greater amount of uniformity between points than either of the verbal scales (see 
Figure 1). Therefore, if interval level data is imperative numeric scales are superior to 
verbal scales. 
The major limitation of the ordinal scale is that the psychological distance between 
ranks is unknown, and unlikely to be equal. A study by Riquier, Kennedy and Sharp 
(1996) used correspondence analysis to demonstrate that the relationship between 
two scales typically produces a U-shaped function and illustrated the unbalanced 
nature of the smaller scale. They also used a re-scaling technique to demonstrate the 
non-linear nature of scales. 
To examine more closely the relationship between different length scales we asked the 
same question twice, in the same questionnaire. On the first occasion we asked 400 
respondents to rate their overall satisfaction with the service provided by a national 
telecommunications company, using a 5-point response scale. Later in the (long) ques-
tionnaire the same question was asked again, this time using an 11-point response 
scale. Correspondence Analysis, as suggested by Riquier, Kennedy and Sharp (1996), 
was conducted and similar results were found (Figure 2). Correspondence Analysis, 
put simply, represents spatially the relationship between the rows and columns of a 
table. In this case, Figure 2 shows how the points on a 5-point scale relate to the 
points on an 11-point scale, when used to obtain responses to the same question, 
asked of the same people. This correspondence map indicates that in using both of 
these scales to rate service quality, respondents interpret the relationship between the 
scales' pOints very differently. 
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Figure 2 shows that the relationship between the responses on the two scales is a 
U-Shaped curve. Generally, we see that the end points of the two scales (marked 
"poor" and "excellent" in both cases) correspond reasonably closely to each other. 
More worrying, though, is that the U-shaped curve also shows that a rating of "poor" 
on the 5-point scale not only corresponds with the same point ("0") on the 11-point 
scale, but it may also correspond with ratings from 1 to 4 (also supporting Wittink and 
Bayer, 1994). 
Equally, "fair" on a five-point scale may garner a rating ranging anywhere from 1 to 
6 on the 11-point scale. The result also supports a study reported by Myers (1999), 
which found that the meaning of the word "fair" is very ambiguous. When asked 
whether the term had positive, mixed or negative connotations, the majority of respon-
dents reported it to be negative (69%), 16% said it had mixed connotations and only 
15% said it was positive (Myers, 1999). This pattern is clearly seen in Figure 2 as well. 
It is important to note that interpretation differences may also relate to the length of the 
scale, which will be discussed in more detail in the following section. 
Riquier, Kennedy and Sharp (1996) also showed how Correspondence Analysis can 
be used to re-scale ordinal data. Using this technique, we compared the uniformity, or 
interval qualities, of the two different variations of our satisfaction question previously 
shown in Figure 2. Table 2 indicates that the average Euclidean distance between 
points on the 5-point scale and the associated standard deviation are both larger than 
for the 11-point scale. This indicates that psychologically, respondents assign different 
meanings to each of the points and that it is not an interval scale. Other investiga-
tions of the same scale (Mullet, 1983) produced similar results and found that in all 
cases (including that shown in Table 2) the greatest distance was between "good" 
and "poor". 
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Table 2. Euclidean distances of 5-point and 11-point scales 
5-point scale Euclidean Distance 11-point scale Euclidean Distance 
Poor to Fair 2.5890 o to 1 
Fair to Good 1.1862 1 to 2 
Good to Very Good 0.8502 2 t03 
Very Good to Excellent 2.0090 3t04 
4t05 
5t06 
6to 7 
7t08 
8t09 
9 to 10 
Mean 1.659 Mean 
Standard Deviation 0.788 Standard Deviation 
The numeric (11-point) scale also displays non-linear qualities, but with less pro-
nounced effects. These findings illustrate that, at best, the 5-point verbal scale shown 
generates ordinal data and therefore is unable to meet the statistical requirement for 
equal psychological distances between ranks and should not be used as a substitute 
for interval data (Mullet, 1983). For this reason, most customer satisfaction studies 
only utilise numeric interval scales, or "assumed" interval scales (Dawes, 2002, Mullet, 
1983, Myers, 1999). 
The Impact of Length 
A variety of scale types are used throughout the market research industry, but longer 
scales (10-point and 11-point) are being used increasingly for all types of research -
with Purchase Probability Assessment and Customer Satisfaction measurement being 
two prominent examples. While this shift has largely been empirically based and has 
enhanced a number of research methodologies, its uptake has been slower and more 
troublesome for clients because many tracking studies use the older (shorter) scales 
and are not easily changed. 
Almost every questionnaire written today contains at least one scale but despite their 
widespread use there is little agreement about the optimal number of response cat-
egories or scale points to use (Alwin, 1997). A key consideration is whether the scale 
should have an odd or even number of points, because for some research it is nec-
essary to offer a mid-point. For example, when measuring attitudes or expectations 
the scale can become confusing if the respondent is forced to answer positively or 
negatively, rather than respond "neither" or "as expected" which both provide impor-
tant information. Mid-points may also be desirable in other types of research, but are 
almost always used in the measurement of attitudes and expectations. Those who 
argue for the omission of mid-points do so based on the (untested) belief that it will 
force a more considered response (see Grapentine, 2003 for a discussion). 
0.9334 
1.2221 
2.2579 
1.6204 
1.4897 
0.4871 
0.5875 
0.6135 
0.9569 
0.7957 
1.096 
0.557 
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Table 3. Authors supporting the use of a particular scale 
Scale type Authors Year 
2-point McKenneil 1974 
3-point Benson 1971 
Jacoby and Matell 1971 
Lehmann and Hulbert 1972 
4- or 5-point Likert-type scales Converse and Presser 1986 
6- or 7 -point semantic differential scales Green and Rao 1970 
7-point 
1 0- or 11- point 
Heise 1969 
Osgood, Suci and Tannenbaum 1957 
Peabody 1962 
Alwin and Krosnick 1985 
Andrews and Withey 1976 
Juster 1966 
Wittink and Bayer 1994 
In his 1997 paper, Alwin completed a thorough review of the literature, citing evidence 
advocating most types of scale (expanded in Table 3 above), but commented that little 
of the research into optimal scale length focused on the statistical validity or reliability 
of measurement, with only a few exceptions. The first was a study by Schuman and 
Presser (1981) whose research was "limited to a comparison of 2- and 3-category 
[scales], and their analysis focused only on the comparison of marginal distributions 
rather than on the quality of measurement" (Alwin, 1997, p. 319). The second, a direct 
comparison between 5-point scales and 10-point scales (Wittink and Bayer, 1994), 
was similar to Alwin's (1997) but proposed four criteria to guide the assessment of 
each scale - reliability, power, sensitivity and usefulness. 
Reliability was explained as the sample size required to achieve a given level of preci-
sion and dependent on the standard deviation of the scale across respondents if all 
other things are held constant (Wittink and Bayer, 1994). In order to maintain com-
parability across different length scales, they specified that the tolerable difference for 
a 1 a-point scale had to be (10-1/5-1) or 2.25 times the tolerable difference for the 5-
point scale. If the standard deviation for the 1 a-point scale were less than 2.25 times 
that of the 5-point scale, the required sample size for the 1 a-point scale was less than 
that required for the same precision level of the 5-point scale. Our data was not used 
for this analysis because the 5-point scale, as mentioned, violates the assumptions of 
interval data necessary for the calculations of standard deviations and means. Wittink 
and Bayer (1994), however, made assumptions of intervality and still found that the 
1 a-point scale was significantly more reliable than the 5-point scale. 
Alwin's (1997) investigation of reliability also focused on determining which measure-
ment type increased the level of precision in the data, and his literature review found 
evidence that clearly shows there is a "relationship between the number of bits of infor-
mation conveyed by a set of response categories and the reliability of attitude mea-
surement" (p. 325). This was supported by an earlier study by Andrews (1984) who 
compared the reliability of scales with 2,3,4-5,7,9-19, and 20+ categories and con-
cluded that with each increase in response category, from 4-points onward, the data 
quality improved, and that 3-point scales were the least reliable scale of all. Despite 
this, "scales in excess of 10-11 intervals are seldom found in practice ... [because] the 
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conventional wisdom is that 10- to 11-point scales provide ample opportunity for a 
good range of ratings if they are constructed properly" (Myers, 1999, p. 135). That is, 
of course, with the appropriate verbal anchors. 
Alwin's (1997) own research compared measures of life satisfaction and was also able 
to demonstrate that the relationship between the number of scale points and reliabil-
ity was not limited to the measurement of attitudes. Specifically, his comparison of 
7 -point and 11-point scales revealed the latter had higher reliabilities in all of the 17 
examples. Further, in 14 of the 17 examples the 11-point scale had higher validity 
coefficients (standardised factor pattern coefficients linking items to trait factors) than 
the 7 -point scale, which indicates that it is less affected by method variance. 
To assess the power of scales, Wittink and Bayer (1994) examined which scale provided 
the greatest opportunity to detect change in the average overall rating in the population 
for a given sample size. This concept is very closely related to the assessment of reli-
ability and similarly, their results showed that the 10-point scale required only 71.3% of 
the sample size required for the 5-point scale to achieve the same level of precision, and 
was therefore better able to detect changes in the population over time. 
Another advantage of longer scales is that they "encourage respondents to spread 
their ratings across more scale points" (Myers, 1999, p. 118). This is an advantage for 
three reasons. Firstly, it increases the sensitivity of the scale, offering greater oppor-
tunity for improvements in average ratings over time, which is of particular benefit for 
tracking work (Myers, 1999, Wittink and Bayer, 1994). Second, "a greater spread of 
ratings is usually better for advanced statistical analysis, such as correlations, multiple 
regression, and factor analysis" (Myers, 1999, p. 119, Wittink and Bayer, 1994). Third, 
a larger number of intervals provides respondents with greater choice and discrimina-
tion to find the point that is most reflective of their rating (Wittink and Bayer, 1994). The 
last point is particularly relevant if we revisit the correspondence map in Figure 2 which 
illustrates that a rating of "poor" on the smaller scales may have a variety of alternate 
meanings on the larger scale and, unless one can argue that the difference between 
scores (e.g., 0 and 4) is irrelevant, the scale should be as wide as possible. 
Wittink and Bayer (1994) assessed sensitivity using two methods - by measuring the 
percentage of overall scores below the maximum possible, and by comparing the 
amount of average improvement opportunity. We repeated this analysis using our 
telecommunications satisfaction data and the results are presented in Table 4 below. 
Table 4. Frequency distributions of 5-point and 11-point scales 
Percentage Frequency 
5.6% 
18.6% 
36.0% 
33.3% 
6.6% 
11-point scale 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Percentage Frequency 
1.6% 
0.6% 
1.6% 
2.3% 
3.3% 
13.4% 
7.6% 
21.7% 
30.3% 
7.8% 
9.7% 
Percent less than 5 
Percent less than 4 
93.6% 
60.3% 
Percent less than 1 0 90.1% 
Percent less than 9 82.3% 
Australasian Journal of Market Research I Volume 12, Number 2 November 2004 23 
24 
Wittink and Bayer's (1994) findings were that 44% of respondents rated below 5 on the 5-
point scale and 82% of respondents scored below 10 on the 10-point scale. This finding 
indicates that the proportion of customers for whom the rating can be improved is much 
greater for the 1 O-point scale than for the 5-point scale. However, as shown in Table 4 we 
found a different result; 93.6% of respondents rated below 5 and 90.1 % of respondents 
rated below 10. These proportions are substantially higher than those reported by Wittink 
and Bayer (1994) and may simply be the result of end-point avoidance by respondents 
(particularly in the case of the 5-point scale) or a reflection of lower ratings overall. If then, 
we look at one pOint lower on each scale we see a pattern closer to Wittink and Bayer's 
(1994) with 60.3% of respondents rating below a score of 4 and 82.3% of respondents. 
rating below 9. 
Using their second measure of sensitivity, Wittink and Bayer (1994) found that the 5-point 
scale had an average improvement opportunity of 16.7% and the 10-point scale had an 
average improvement opportunity of 22.4%. These calculations are based on the formula 
shown below: 
(scale maximum - scale mean) / (no. of scale points - 1) 
5-point scale: 
1 O-point scale: 
(5-4.334)/(5-1) = 16.7% 
(10-7.983)/(10-1) = 22.4% 
Wittink and Bayer's (1994, p. 17) final scale assessment criteria of "usefulness" was 
defined as "the extent to which the results can be summarized so as to maximally meet 
the firm's need for information" and depends solely on the objective of the research and its 
intended use. Both Alwin (1997) and Wittink and Bayer (1994) concluded that scales with 
more categories are more reliable and provide more valid information, but Alwin (1997) also 
remarked that "the choice of response scales should also be based on construct validity, 
and the theoretical appropriateness of a particular type of measure may be an overrid-
ing concern" (p. 333). This leads us to our next question of whether category labelling 
increases the validity or reliability of the scale. 
The Impact of Labelling 
Many authors advocate the use of verbal scales because they remove any ambiguity 
around the actual meaning of each point on the scale and therefore make the respon-
dent's task easier. Bradlow and Fitzsimons (2001) investigated this very idea and were 
able to support the hypothesis that explicit item labelling decreases the variance of sub-
scale scores and therefore increases the level of reliability generated in comparison to 
numeric scales. 
However, there are other issues to consider in the decision to use a verbal scale. Most 
important is to ensure that the labels assigned to all points of the scale are equidistant (or 
of approximately equal distance) if the researcher wants to gather information at the inter-
val level of measurement. If this is the objective then the researcher must use a balanced 
scale (either with or without a mid-point), so that the negative points on the scale are reflec-
tive of the positive points on the scale (see scale 2 in Figure 1). Conversely the correspon-
dence analysis shown in Figure 2 and Table 2 indicates how the meaning associated with 
points on an unbalanced scale varies and does not represent interval level data. 
In Table 1 we indicated that verbal scales are generally smaller and rarely have more than 
5 or 7 points. The reasons for this are two-fold. Firstly, as the number of intervals on a 
verbal scale increases so too does the difficulty associated with assigning relevant and 
meaningful labels to each point, such that the psychological distances between a/l of the 
adjacent verbal labels are equal or nearly equal (Myers, 1999). Secondly, respondents find 
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it difficult to recall all of the labels when the scale is being used in a telephone interview and 
may have to ask for the scale categories to be repeated throughout the interview. 
As mentioned (and shown in Figure 2) a disadvantage of labelled scales is the different 
interpretations that respondents have for each verbal label. This issue is worsened where 
any cross-cultural bias exists, or where a long survey is being conducted via telephone. 
Decision Criteria 
Our conclusion from the review of past work and analysis of our own data is to echo 
Grapentine's (2003) call for further research and guidance into scale development issues. 
At present there remain too many ambiguous issues for us to make clear recommenda-
tions that have any universal value. The preceding discussions have outlined some of the 
advantages and disadvantages of various scale features and scale types, and do allow us 
to at least identify the primary considerations researchers should consider. 
The first consideration must always be the objective of the research. Much of the litera-
ture reviewed has focused on attitudinal questions and customer satisfaction research 
and for the latter, suggests that the best type of scale is a longer numeric scale (10 or 
11-point). There is much more variety in scales used for the measurement of attitudes 
because the intended purposes are usually very different. The second consideration must 
be the respondent's characteristics. As Wittink and Bayer (1994, p.15) have said: "from 
a [respondent's] perspective, the measurement scale ... should be simple (easy to use, 
easy to relate to), understandable (the scale is interpreted in the intended manner) and 
consistent with the customer's language (the descriptions fit the customer's categorization 
of events)". 
To make the final decision on which type of scale to use, we should revisit the variables 
outlined in Table 1. In most instances, the decision on which type of scale to use can be 
made by answering the following three questions: 
00 I want to perform statistical analysis using this scale? If the answer to this question is 
yes, then typically a larger numeric scale is the best type. If the researcher has a prefer-
ence for a labelled scale then it must be balanced and will work best with 7 -points (for 
telephone), but a 9-point or 11-point labelled and balanced scale will work for postal or 
electronic surveying. Anytime where a skewed response or large amounts of similarity 
amongst responses is expected, a larger scale will increase the amount of flexibility of 
analysis possible. 
Does the scale need to offer the respondent a "neither" option (a mid-point)? If the answer 
to this question is yes then, obviously, the scale must have an uneven number of points. 
There is very little justification for not having a mid-point, but the labelling should be neutral 
so as not to infer it is the "normal" response (Krosnick, 1999). Whilst we see balanced 
scales with everything from 3 to 11 categories being used in past research, the actual 
number will depend on what other requirements the scale must meet. 
Will the respondent be able to understand the meaning of the scale if it is not fully labelled? 
If the answer to this question is yes, then the scale will be more versatile the more 
unlabelled categories that it has. That is, it can be used to meet almost any statistical 
requirement if it has between 7 and 11 points. However, it is important to remember the 
importance of anchoring numeric scales with terms which are specific enough to convey 
the meaning of the scale to the respondent. If the answer to the above question is no, and 
the scale must still address statistical objectives, then it should be a balanced scale and 
have 5 or, preferably, 7 points. 
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The answers to these three basic questions should guide the researcher's decision on 
which scale type to use. However, the analysis and evidence from previous research 
presented in this paper illustrate that without exception, longer numeric scales are bet-
ter equipped to meet statistical requirements and track performance over time, and are 
equally as interpretable as labelled scales. Further, where statistical objectives must 
be met, unbalanced labelled scales should be avoided, but labelled scales can be 
"assumed" to provide interval level data if they are balanced and carefully constructed .• 
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